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Abstract
Aim: The aim of this study is to investigate relationship between immunoglobin (Ig) levels and severity of COVID-19 disease.
Material and Methods: The study was carried out at Ayancık State Hospital. Ethics committee approval was obtained before starting the study. Patients who
applied to Ayancık State Hospital between 2021-2022 and were diagnosed with COVID-19 over the age of 19 were included in the study. Data on demographic
and laboratory parameters of patients were obtained from hospital information system records. Patient files with additional information were not included in
the study. Demographic data, laboratory parameters and immunoglobulin levels of patients with severe and mild COVID-19 disease were compared.
Results: Of the patients diagnosed with COVID-19 included in the study, 28 (43.8%) were male and 36 (56.3%) were female. When the patients were evaluated
according to age group, 44 (68.8%) were <65 years old and 20 (31.3%) were >65 years old. There was no significant difference between the severity of
COVID-19 disease and the distribution of patients by gender and age group (respectively, p=0.208; p=0.059. There was a statistically significant difference in
IgA, IgG, and IgM measurements between those with mild and severe disease (Respectively, p=0.001, p=0.001, p=0.011). IgA (2.33), IgG (12.19) and IgM (1.31)
measurements were higher in those with mild COVID-19 disease.
Discussion: The results showed that immunoglobulin indices were significantly lower in patients with severe COVID-19. Therefore, the lack of immunoglobulin
can be considered an indicator of the severity of the disease and the potential poor outcome of the disease.
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Introduction
SARS-CoV-2 is the viral agent of the acute respiratory disease 
COVID-19 and one of the new members of the coronavirus 
family. This virus has been called COVID-19 by the World Health
Organization [1]. The COVID-19 virus has rod-shaped structures
called spikes on its surface. The spikes are made of protein 
and glycoprotein and are placed on their surface after passing 
through the lipid membrane of the virus. The spikes are the 
virus’s main factor in attaching to human lung cells and entering
them. There are other protein compounds in the structure of the
membrane, shell, and covering of genetic material of COVID-19
viruses [2]. The type and structure of these compounds, called 
antigens, lead to the stimulation of the human immune system.
Antigens of the SARS-CoV-2 virus are the main targets of the 
immune system response of infected people to destroy the 
virus and fight against it [3].
Between 25 and 50 percent of people infected with COVID-19 
may never develop symptoms, and some may only develop a 
mild illness [4]. Serology tests will be able to identify these 
individuals and help researchers better assess the mortality 
rate from this disease. The production of antibodies in the 
blood increases and becomes detectable after a person is 
infected with infectious agents. In addition, over time, the 
type of antibodies also changes and passes from one type to 
another [5]. Identification and reporting of cases of COVID-19 
are mainly based on polymerase chain reaction (PCR) testing for 
people with clinical symptoms who go to clinics for treatment. 
However, one of the methods of estimating the actual cases of
infection is serological tests because asymptomatic infections 
cannot be detected in routine tests based on clinical symptoms,
and people who do not have clinical symptoms probably cannot
be identified and reported [6].
From a clinical point of view, the Ig antibody measurement 
generally indicates a person’s immune status against pathogens
[7]. Due to its low price, easy access, short duration of testing, 
convenient sampling, and no need for highly specialized 
laboratory equipment, this test is a standard method for early 
diagnosis and checking the history of people infected with the 
SARS-CoV-2 virus [8]. In this study, we aimed to investigate the
relationship between admission Ig levels with the severity of 
the COVID-19 disease.

Material and Methods
The study was carried out at Ayancık State Hospital. Ethics 
committee approval was obtained before starting the study 
Patients over the age of 18 who applied to Ayancık.
State Hospital between 2021-2022 and were diagnosed 
with COVID-19 were included in the study. Information on 
demographic and laboratory examinations of patients and 
information on COVID-19 disease were obtained from hospital
information system records. Patients with missing file records 
were excluded from the study. The day of the first symptoms 
was accepted as the day of onset of the disease and the 
diagnosis of acute respiratory distress syndrome (ARDS) was 
made according to the Berlin 2012 definition. Demographic 
data and laboratory parameters of patients separated 
according to mild and severe COVID-19 disease clinic were 
evaluated comparatively. Frequency and (n(%)) statistics were 

given for categorical (qualitative) variables, mean, standard 
deviation (mean±sd), minimum, maximum and median (Max-
Min (M)) statistics were given for numerical (quantitative) 
variables. Evaluation was made with statistical tests according 
to the structure of the variables. First, it was checked whether 
the quantitative variables fit the normal distribution. The 
means were evaluated according to the results of the normal 
distribution. Ig measurements showed normal distribution. 
Square test was used to determine the relationship between 
disease severity and grouped variables. Differences in Ig 
measurements according to disease severity and demographic 
characteristics (sex, age) were analyzed by independent 
groups t-test. ROC analysis was used for the predictive levels 
and probabilities of the cut-off values of the variables of the 
determined Ig measurements. The data were analyzed in the 
SPSS 21 program and the significance level was taken as 0.05.
Ethical Approval
This study was approved by the Ethics Committee of Private 
Medicana Samsun Hospital (Date: 2021-12-09, No: 7157)

Results
Of the patients diagnosed with COVID-19 included in the study,
28 (43.8%) were male and 36 (56.3%) were female. When the 
patients were evaluated according to age group, 44 (68.8%) 
were <65 years old and 20 (31.3%) were >65 years old. There 
was no significant difference between the severity of COVID-19
disease and the distribution of patients by gender and age 
group (Respectively; p=0.208; p=0.059; Table 1). There was a 
significant difference between IgA, IgG ve IgM levels according 
to COVID-19 disease severity (Respectively, p=0.001, p=0.001, 
p=0.011, Figure 1). The comparison of immunoglobulin levels 

Figure 1. ROC Curve analysis of immunoglobulin measures

Figure 2. Comparison of immunoglobulin levels according 
to Covid-19 disease severity (*p<0.05 significant difference, 
p>0.05 no significant difference; t-test)
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according to the gender and age group of the patients and 
the severity of the COVID-19 disease is shown in Table 1. The 
results of the ROC analysis performed to examine the ability 
of Ig values to predict disease severity are shown in Table 2. 
It was determined that IgA, IgG and IgM measurements made 
a statistically significant difference in estimating the severity 
of COVID-19 disease (respectively, p=0.013, p=0.004, p=0.004, 
Table II). The specificity and sensitivity of these values are 
given in Figure 2. Estimation and detection probabilities of Ig 
measurements, which have a significant level of estimation 
of the disease level according to the ROC analysis results, 
according to the cut-off values, are given in Table 3. IgA was 
highest in those with severe disease. The relationship between
disease severity and Ig measurement levels according to cutoff
values is shown in Table 3. While there was no statistically 
significant relationship between disease severity and IgG 
and IgM levels (p=0.078; p=0.129), there was a significant 
difference between IgA and disease severity (p=0.040) (Table 
3). It was determined that most of the COVID-19 patients with
severe disease (60.9%) had IgA below the threshold.

Discussion
Some studies show that measuring and checking 
immunoglobulin levels can help clinicians screen those prone 
to worsening symptoms in the early stages of the disease [5,9]. 
In the present study, we investigated the role of Imnuglobin 
indices in predicting the worsening of symptoms of COVID-19 
patients. Our results showed that IgA, IgG, and IgM have 
significant differences between the two groups of severe 
and mild disease and are significantly lower in patients with 
more severe symptoms. These findings are consistent with the 
results of previous studies [10, 11]. Also, in our study, IgA had 

Disease severity  Gender
Male Female

t/ x2 p

Max-Min (M)/ n (%) mean±sd Max-Min (M)/ n (%) mean±sd

Mild 11 (34.4) 21 (65.6)
1,587 0.208

Severe 17 (53.1) 15 (46.9)

Mild

 IgA 3.7-1.78 (1.82) 2.49±0.61 3.18-1.36 (1.82) 2.24±0.54 1,212 0.235

 IgG 14.3-9.4 (10.95) 11.71±1.37 17.1-10 (10.95) 12.44±1.52 -1,332 0.193

 IgM 1.8-0.57 (0.845) 1.07±0.37 3-0.6 (0.845) 1.44±0.67 -1,67 0.105

Severe

 IgA 3.09-1.03 (1.76) 1.87±0.65 3.1-1.26 (1.83) 2.01±0.55 -0.656 0.517

 IgG 13.4-6.86 (10.9) 10.55±2.01 13.2-9.15 (11.2) 11.11±1.26 -0.954 0.349

 IgM 1.4-0.35 (0.86) 0.9±0.35 2.91-0.2 (0.8) 0.99±0.68 -0.462 0.647

 Age < 65 >65 t/ x2 p

Mild 26 (81.3) 6 (18.8)
3,564 0.059

Severe 18 (56.3) 14 (43.8)

Mild

 IgA 3.7-1.36 1.82 2.35±0.58 3-1.7 1.82 2.24±0.55 0.432 0.669

 IgG 17.1-9.4 10.95 12.19±1.53 14.3-10 10.95 12.17±1.42 0.037 0.970

 IgM 3-0.74 0.845 1.34±0.6 2.3-0.57 0.845 1.21±0.64 0.467 0.644

Severe

 IgA 3.09-1.03 (1.82) 1.86±0.56 3.1-1.24 (1.925) 2.03±0.66 -0.813 0.423

 IgG 13.4-8.34 (11.05) 11.05±1.38 13.4-6.86 (10.6) 10.51±2.05 0.902 0.374

 IgM 1.6-0.35 (0.985) 0.99±0.38 2.91-0.2 (0.73) 0.88±0.67 0.610 0.546

*p<0.05 significant difference, p>0.05 no significant difference; t-test; Chi -square test

Table 1. Comparison of Ig Measurements by gender and age

Measurement Area Std. Error p

95% Confidence 
Interval

Lower Top

 IGA 0.681 0.067 0.013* 0.550 0.812

 IgG 0.708 0.065 0.004* 0.581 0.834

 IgM 0.707 0.064 0.004* 0.581 0.833

*p<0.05 significant area, p>0.05 not significant; ROC

Table 2. ROC Analysis of Ig Measurements of Disease Severity

Immunoglobulins Cut-off value Sensitivity Specificity PP+ PP-

 IGA 2.39 0.750 0.531 0.680 0.615

 IgG 11.95 0.688 0.563 0.611 0.643

 IgM 1.15 0.688 0.531 0.595 0.630

 Immunoglobulins Mild Severe Total x 2 p

 IgA
- 17 (53.1) 8 (25) 25 (39.1)

4,201 0.040*
+ 15 (46.9) 24 (75) 39 (60.9)

 IgG
- 18 (56.3) 10 (31.3) 28 (43.8)

3,111 0.078
+ 14 (43.8) 22 (68.8) 36 (56.2)

 IgM
- 17 (53.1) 10 (31.3) 27 (42.2)

2,306 0.129
+ 15 (46.9) 22 (68.8) 37 (57.8)

*p<0.05 significant relationship, p>0.05 no significant relationship; Chi -square test

Table 3. Cut-off Values and Estimation Probabilities of 
Measures Determined for Disease Severity and the Relationship 
between Disease Severity and Levels of Ig Measurements 
According to Cut-off Values
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the highest ability to predict the exacerbation of symptoms 
in patients. Some similar studies have found the highest 
predictability in IgM [12, 13] and others in IgA [14, 15]. It seems 
that the difference in the demographic characteristics of the 
participants can explain this inconsistency. However, the results
of these studies were consistent with the significant difference
in immunoglobulin levels between patients with severe and 
mild disease. Studies show that immunoglobulin levels allow 
clinicians to diagnose patients with a poor prognosis at an 
early stage [12-15]. Due to the lack of treatment methods 
for COVID-19, immunoglobulin-based treatments can be a 
potential and available option [13, 15]. In our study, from a total 
of 64 patients with COVID-19, immunoglobulin was significantly 
lower in patients with severe disease than in patients with 
mild disease. Piechotta et al. [16] evaluated the prevalence 
of humoral immunodeficiency in patients with COVID-19. The 
results of this study showed a 29% IgG deficiency, 33% IgA 
deficiency, and 22% IgM deficiency in COVID-19 patients. 
Based on the results of this study and other similar studies [17, 
18], the prevalence of immunoglobulin disorders in patients 
with COVID-19 is relatively high. Considering that screening for 
immunodeficiency in patients with COVID-19 has benefits such 
as response to immunoglobulin replacement [14], shortening 
of hospital stay 815], and improvement of clinical symptoms 
[16] and there may be more serious long-term side effects 
such as chronic lung disease that can be prevented and treated 
by timely detection, immunological evaluation, especially 
humoral immunity [17], is suggested in patients with COVID-19, 
especially in severe cases.
One of the limitations of this study is the small sample size 
and lack of examination of the history of immunoglobulin 
deficiency in patients. Also, all the participants in this study 
had been referred to a treatment center. Future studies can 
be conducted with a larger sample size, examining patients’ 
history of immunoglobulin deficiency and data from several 
treatment centers.
Conclusion
This study investigated the role of immunoglobulin indices 
in predicting the severe symptoms of COVID-19. The results 
showed that the immunoglobulin indices were significantly 
lower in patients with severe COVID-19. Therefore, the lack of 
immunoglobulin can be considered an indicator of the severity 
of the disease and the potential poor outcome of the disease. 
More studies are needed to investigate the role of IVIg in the 
treatment of COVID-19.
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